Overexpression of alpha 2-adrenergic receptors in fetal rat heart: receptors in search of a function.
alpha 2-Adrenergic receptors are transiently overexpressed by many types of developing cells. In the current study, the developmental profile and cellular function of these receptors were examined in the fetal and neonatal rat heart. alpha 2-Receptors, assessed with [3H]rauwolscine binding, were extremely high in fetal hearts on gestational day 19, 30-fold higher than values seen in adults. Receptor binding decreased by two-thirds by gestational day 21 and dropped by half again by postnatal day 3. To assess potential cellular functions controlled by the alpha 2-receptors, the capability of an alpha 2-agonist (clonidine) to inhibit membrane-associated adenylate cyclase activity was measured in three different settings: basal enzyme activity, the enzymatic response to isoproterenol (dependent upon beta-receptor linkages to the regulatory protein, Gs), and the response to forskolin (independent of receptor-Gs interactions). Despite the high number of alpha 2-receptors in fetal hearts, clonidine failed to alter any of the adenylate cyclase activity measures. In light of the postulated role of alpha 2-receptors in the maintenance of fetal/neonatal atrioventricular conduction, the excess alpha 2-receptors are probably linked to other cellular events, such as movement of calcium into the cell.